INTRODUCTION
In recent times there has been a drastic increase of interest in graphene and functionalized graphene. [1] [2] [3] It is all due to its unique physicochemical properties with high surface area, strong mechanical strength, excellent electrical, thermal and optical properties, 4 as well as its potential uses in electronics, [5] [6] energy materials, [7] [8] [9] [10] environmental remediation, [11] [12] [13] [14] [15] and bioapplications. [16] [17] [18] [19] [20] [21] Fluorescent graphene complexes have attracted more attention because of their promising nanoscale applications, while the photoluminescence properties of graphene complexes can be realized by functionalizing graphene with fluorescent materials [22] [23] [24] [25] [26] through covalent or non-covalent interactions. Liu et al. described indicator displacement assay (IDA)-based fluorescence method for detection of heparin and protamines [27] [28] where fluorescent probe was used as an indicator. Upon addition of graphene based material the fluorescence of molecules on graphene via π-π stacking interaction is quenched due to the effective energy and electron transfer between them which leads to a challenge to prepare highly fluorescent graphene based material towards numerous applications. [29] [30] However, the target molecules (heparin or protamines) were selectively detected due to fluorescence turn on pathway. Liu et al also prepared water dispersible functionalized graphene oxide (GO) nanocomposite and used for waste water remediation. 31 Imidazolium based ionic liquids can interact with graphene to prepare stable dispersions in various matrices. [32] [33] Carbon nanotubes with imidazolium based salts via ion exchange showed stable dispersion and strong visible fluorescence. 34 Fluorescent probes have been widely used for biomolecular recognition, disease diagnosis and environmental pollution detection [35] [36] [37] [38] but still the detection of a specific bioanions by water soluble fluorescent molecule at physiological pH is challenging as there are a large number of important biomolecules in cells. Biomolecule detection through ionic hydrogen bonding is a challenging task in aqueous solution due to potential interference from the solvent. In the case of RNA and DNA, it is particularly more so due to the electronegative potentials. However, before functionalizing graphene with water soluble acyclic naphthimidazolium based fluorescent probe 1, we analyzed potential sensing application of 1 for biomolecules at physiological pH and obserbed selective turn-on fluorescence for RNA over other biomolecules. We anticipate that the present fluorescent probe could serve as a new tool in biological studies that aids in the future rational molecular and drug design by using simple cationic molecules directed to RNA. Naphthimidazolium salt 1 was synthesized in a simple one step reaction (Scheme 1) and further was attached to carboxyl functionalized graphene nanosheets to produce fluorescent graphene complex with high quantum yield via simple ion exchange strategy.
RESULTS AND DISCUSSION
The fluorescent water soluble acyclic naphthimidazolium salt, 1,1'-methylene bis[3,3'-di(2-
)was synthesized by the reaction of 2-(bromomethyl)naphthalene with 1-(1H-imidazol-1-ylmethyl)-1Himidazole in dried CH3CN
followed by recrystallization (ethanol) in 76% yield (Scheme1).
Scheme 1. Synthesis of [Bnbim][2Br] (1)
The preparation of hydrophilic fluorescent graphene complex is illustrated in Scheme 2. The graphene oxide (GO) sheet as prepared by modified Hummer's method 39 contains a range of reactive oxygen functional groups, such as carboxylic acid groups at their edges while epoxy and hydroxyl groups on the basal planes. 40 To prepare carboxyl functionalized chemically converted graphene nanosheets (CF-GNS), the epoxy and hydroxyl groups of GO were converted to carboxylate groups, 21 followed by reduction with glucose in aqueous ammonia. 41 Unfunctionalized chemically converted graphene nanosheets (U-GNS) were also prepared by reduction method 1, 39 by washing and dialysis to remove excess naphthimidazolium based salt (Scheme 2b) .
X-ray diffraction (XRD) analysis (shown in Figure. 1) was carried out in order to investigate and compare the exfoliation of GO and CF-GNS- [Bnbim] .A characteristic strong and sharp peak observed for GO at 2θ=11.8 o corresponds to an interlayer spacing of ~ 0.76 nm. 41 The XRD analysis exhibits a diffraction peak of graphite at 2θ=26.6° which corresponds to an interlayer spacing of ~ 0.34 nm. However, it is worthwhile to note that no obvious peaks regarding graphite or GO could be found for CF-GNS- 
Figure 2. FT-IR spectra of CF-GNS (black line) and CF-GNS-[Bnbim] (pink line).
To Transmission electronic microscopy (TEM) was used to characterize the morphology of the CF-GNS-[Bnbim] material. Figure 6 shows graphene sheets with some overlapping, 49 while the corresponding selected-area electron diffraction (SAED) pattern displays a typical six-fold symmetry diffraction patterns, which is assigned to graphene (inset in Figure 6 ). 
COMPUTATIONAL RESULTS
The computational results show that the imidazolium moieties of probe 1 are captured by two Br -with ionic interaction at a distance of 2.3~2.4 Å. The naphthalene moieties interact with a U-GNS sheet through π-π interaction at a distance of about 3.2~3.5 Å (Figure 11 ). On the other hand, probe 1 is captured by carboxyl groups on the CF-GNS through ionic interaction at a distance of 1.8~2.6 Å. Besides the ionic interaction between imidazolium moieties and carboxylic oxygen atoms, there is also π-π interaction between naphthalene moieties and CF-GNS sheet at a distance of 3.3~3.6 Å (Figure 9a ) or 3.3~3.7 Å (Figure 9b ). Characterization and Instrumentation:X-ray diffraction patterns (XRD) were carried out using a Riguka, Japan, RINT 2500 V X-ray diffraction-meter with Cu Kα irradiation ( = 1.5406 Å).
Fourier transformed infrared (FTIR) spectra were measured in KBr pellets with a Bruker FTIR.
Raman spectra were recorded using a Senterra Raman Scope system with a 532nm wavelength 
Preparation of CF-GNS:
Carboxylated graphene nanosheets solution (CF-GNS) was prepared by a modified literature procedure. 21 First of all, GO (1mg mL -1 ) solution was prepared in 100 mL distilled water using sonicator. NaOH (5 g) and ClCH2COOH (5 g) were added to the GO suspension and sonicated for 1-2h resulting in carboxylated functionalized graphene nanosheets solution which was purified by repeated washing and collected by filtration. 10mL of 2% Na2CO3 was added to 100mL aqueous solution of the obtained solid and the mixture was sonicated for a while. The resulting solution was neutralized by repeated washing and centrifugation. The obtained solid was dispersed in distilled water (100mL) after that glucose (250 mg) and ammonia solution (100 µL, 25% w/w) were added. The mixture was stirred for 5 h at 85 0 C after vigorously stirring at room temperature. The final product was obtained by centrifugation, rinsed with water (25 mL) three times and then vacuum dried.
Preparation of U-GNS:
Graphene oxide (GO) was synthesized by a modified Hummers method. 44 Unfuctionalized graphene nanosheets solid was obtained by the hydrazine reduction of the as obtained graphene oxide. repeatedly with ethanol and water, and then purified by dialysis.
Preparation of U-GNS-[Bnbim][2Br]: 100mg U-GNS was ground with 5 mg of [Bnbim][2Br]
for 1 h during which water (10 mL) was added drop wise. The mixture was centrifuged after ultrasonication for 5 h. The obtained material was filtered and washed with ethanol and water, and then purified by dialysis. 
CONCLUSIONS

Supporting Information
The Supporting Information is available free of charge on the ACS Publications website at http://pubs.acs.org.
Table of Contents (TOC) Graphic
